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Description
TECHNICAL FIELD

[0001] The present disclosure relates to the technical
field of electric circuits, and in particular, to a power con-
verter, a power conversion system, and a power conver-
sion method.

BACKGROUND

[0002] With the rapid development of electric vehicle
technologies, the energy density of batteries is gradually
improved, and vehicles can travel gradually increasing
miles, and more and more electric vehicles can partici-
pate in the dispatch of a power grid as an energy storage
system.

[0003] On one hand, when the electric vehicles partic-
ipate in power grid dispatching, the electric energy of the
power grid can be subjected to peak clipping and valley
filing; on the other hand, by means of price difference
subsidies to vehicle owners to reduce the cost of vehicle
purchase, the electric vehicle’s development can be pro-
moted. Therefore, the electric vehicles participating in
the dispatch of the power grid as an energy storage sys-
tem can better protect the environment.

[0004] The electric vehicles, as energy storage devic-
es, perform energy conversion with the power grid
through a portable device serving as a power converter,
and thus can participate in the dispatch of the power grid
more conveniently.

[0005] US patentapplication US 2006/226130 disclos-
es power sources for electric arc welding or cutting proc-
esses, in which an interleaved multiphase switching con-
verter is provided with a plurality of converter power cir-
cuits to convert a DC signal to a regulated signal suitable
for welding.

[0006] US patentapplication US 2016/079776 disclos-
esacharge-discharge device thatincludesa DC-DC con-
verter configured to be electrically connected to a sec-
ondary battery, an inverter electrically connected to the
DC-DC converter, a main charging terminal electrically
connected to the inverter, a voltage detector for detecting
a voltage of the main charging terminal, and a control
circuit electrically connected to the DC-DC converter, the
inverter, and the voltage detector. While the secondary
battery is charged with a voltage input to the main charg-
ing terminal, when the voltage detected by the voltage
detector is a DC voltage, the control circuit switches, ac-
cording to the voltage, between an operation to cause
the inverter to supply the voltage substantially intactly to
the DC-DC converter, and cause the DC-DC converter
to charge the secondary battery and an operation to
cause the inverter to function as a DC voltage conversion
circuit that converts the voltage and supplies the convert-
ed voltage to the DC-DC converter, and cause the DC-
DC converter to charge the secondary battery. This
charge-discharge device enables secondary batteries to
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interchange electric power with each other via a simple,
light-weight outlet cable.

SUMMARY

[0007] The invention is defined in the independent
claims to which reference is now directed. Optional fea-
tures are set out in the dependent claims.

[0008] The power converter in the present disclosure
can be powered on according to the electric energy pro-
vided by the power grid or the energy storage device,
without the need of an extra power supply, thereby im-
proving reliability and safety of the electric vehicles in the
process of transmitting the electric energy by using the
power converter.

[0009] Otherfeatures ofthe presentdisclosure and ad-
vantages thereof will become clear from the following
detailed descriptions of the illustrative embodiments of
the present disclosure with reference to accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] In order to illustrate the technical solutions of
the embodiments of the present disclosure or related art
more clearly, a brief description will be given below for
the drawings required to be used in the description of the
embodiments or technical solutions in the related art. It
is obvious that, the drawings illustrated as follows are
merely some of the embodiments of the present disclo-
sure. For an ordinary skilled in the art, he or she may
also acquire other drawings according to such drawings
without paying inventive efforts.

Fig. 1 illustrates a schematic structural diagram of a
power converter according to an example not falling
under the scope of the claims .

Fig. 2 illustrates a schematic structural diagram of a
power converter according to further embodiments
of the present disclosure.

Fig. 3 illustrates a schematic structural diagram of a
power conversion system according to some em-
bodiments of the present disclosure.

Fig. 4 illustrates a schematic structural diagram of a
power conversion system according to further em-
bodiments of the present disclosure.

Fig. 5 illustrates a flow diagram of a power conver-
sion method according to some embodiments of the
present disclosure.

Fig. 6 illustrates a flow diagram of a power conver-
sion method according to further embodiments of
the present disclosure.

DETAILED DESCRIPTION
[0011] The technical solutions in the embodiments of

the present disclosure will be clearly and completely de-
scribed below with reference to the accompanying draw-
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ings in the embodiments of the present disclosure. Ob-
viously, the described embodiments are only a part of
the embodiments of the present disclosure instead of all
of them. The following descriptions on at least one illus-
trative embodiment are actually illustrative, but shall not
set any limitation on the present disclosure and its appli-
cation or utilization. All other embodiments that are ob-
tainable to those skilled in the art based on the embodi-
ments of the present disclosure without any creative ef-
fort are included in the protection scope of the present
disclosure.

[0012] The electric vehicles, as energy storage devic-
es, perform energy conversion with the power grid
through a portable device serving as a power converter,
and thus can participate in the dispatch of the power grid
more conveniently. The electric vehicles can serve as
energy storage devices, and can also release the electric
vehicles’ electric energy, and can provide the electric en-
ergy for electric equipment through a portable device
serving as a power converter, so as to provide more con-
venient services for outdoor crowds, and embody the
electric vehicles’ value more sufficiently.

[0013] The inventors found through researches that, if
electricity is taken from a cigarette lighter port of the elec-
tric vehicle through a low-voltage power line, the power
supply of the cigarette lighter port is a storage battery of
the electric vehicle, and the storage battery is a low-volt-
age (12V-16V) battery and is generally located beside a
driver seat. The energy storage device of the electric ve-
hicle is a high-voltage power battery (as will be under-
stood by those skilled in the art, the high-voltage power
battery may be, for example, a lithium battery, etc.) of
more than 60V, and is generally located below a chassis
or a rear seat of the electric vehicle. Therefore, the cig-
arette lighter port of the electric vehicle is generally far
away from a charging and discharging port of the energy
storage device, and a long low-voltage power line needs
to be led out to take electricity from the cigarette lighter
port to the power converter so as to control energy con-
version between the energy storage device and a power
grid equipment or an electric equipment. This not only
increases the complexity of using the power converter,
but also has a risk of sudden power failure of the power
converter due to manual misoperations during the charg-
ing and discharging, and thus reduces the reliability and
safety of the electric vehicle during the electric energy
transmission. In addition, if electricity is taken from the
storage battery of the electric vehicle, it needs to con-
sume the electric quantity of the storage battery, and
even results in feed of the storage battery under the con-
dition that the energy of the storage battery is insufficient,
thereby seriously influencing the user’s normal use. If the
power converter is powered through a built-in storage
battery inside the power converter, the power converter
will be overlarge in size and inconvenient to carry. More-
over, due to the service life of the storage battery, if the
storage battery is not replaced in time, the reliability and
safety of the electric vehicle during the electric energy
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transmission will be reduced, and the manufacturing cost
and maintenance cost of the power converter will be in-
creased at the same time.

[0014] In view of this, the present disclosure provides
a power converter to improve the reliability and safety of
an electric vehicle during power transmission.

[0015] An example of a power converter not falling un-
der the scope of the claims is first described in conjunc-
tion with Fig. 1.

[0016] Fig. 1 illustrates a schematic structural diagram
of a power converter according to an example not falling
under the scope of the claims. . As shown in Fig. 1, one
side of a power converter 10 is connected to a power grid
equipment or an electric equipment, and the other side
thereofis connected to an energy storage device located
inside a vehicle, wherein the power converter 10 may be
a portable power converter, and the power converter 10
itself does not carry electric energy. If one side of the
power converter 10 is connected to the power grid equip-
ment, an energy storage control system in the vehicle
may consider that an initial state of the power grid equip-
ment is high-voltage power by default, and control the
power converter 10 to supply power to the energy storage
device on the other side of the power converter 10. When
the energy storage device is full of electric energy, the
energy storage control system may also control the en-
ergy storage device to supply power to the power grid
equipment through the power converter 10. Those skilled
in the art would appreciate that, the energy storage con-
trol system may be a battery management system or a
vehicle control system or the like. If one side of the power
converter 10 is connected to the electric equipment, the
energy storage control system or the control circuit of the
power converter considers that the initial state of the en-
ergy storage device is high-voltage power by default, so
as to supply power to the electric equipment on the other
side of the power converter 10 through the power con-
verter 10. A specific power conversion mode may be se-
lected according to a policy of the energy storage control
system, or may be selected according to a policy of the
power converter. For example, a corresponding energy
conversion mode may be selected according to an object
to be charged, which is not specifically limited herein.
[0017] The powerconverter 10 may be located outside
the vehicle as a portable device, comprising: a control
circuit 101 and a power conversion circuit 102.

[0018] The control circuit 101 is configured to: receive
a first electric energy supplied to the control circuit from
an energy storage device; receive a second electric en-
ergy supplied to the control circuit from a power grid
equipment; be powered on with a third electric energy
which is the first electric energy or the second electric
energy, and output a control signal. Those skilled in the
art would appreciate that, the control circuit 101 specifi-
cally may be a single chip, a CPU, a control chip, etc.
The energy storage control system and the control circuit
101 may communicate with each other through lines con-
necting the power converter 10 and the energy storage
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device, or wirelessly communicate, to transmit a control
strategy of the energy storage control system to the con-
trol circuit 101. The control circuit 101 may output a cor-
responding control signal according to the control strat-
egy of the energy storage control system, to control the
power conversion circuit 102 to perform different power
conversion modes.

[0019] The power conversion circuit configured to: re-
ceive the control signal and perform power conversion
between the energy storage device and the power grid
equipment according to the control signal. Those skilled
in the art would appreciate that, the power conversion
circuit 102 may be specifically a bidirectional DC/AC con-
verter, and the power conversion circuit may comprise
an AC (Alternating Current)/DC (Direct Current) convert-
er and a DC/AC converter, to realize energy conversion
between the energy storage device and the power grid,
or to realize power supply to the electric equipment from
the energy storage device.

[0020] In this example, the power converter is a port-
able device, and can operate in different modes. In other
words, by designing a portable power converter located
outside the electric vehicle, the power grid equipment
charges the energy storage device of the electric vehicle
through the power converter, and the vehicle energy stor-
age device can also supply power to the electric equip-
ment or the power grid equipment through the power con-
verter. In a mode that the power grid equipment supplies
power to the energy storage device through the power
converter, the power converter can take electricity from
the power grid equipment; in a mode that the energy stor-
age device feeds power to the power grid equipment
through the power converter, the power converter can
take electricity from the energy storage device; ina mode
of power conversion between the power grid equipment
and the energy storage device, the control circuit of the
power converter can also select one of the power grid
equipment and the energy storage device to take elec-
tricity. In a mode that the energy storage device supplies
power to the electric equipment through the power con-
verter, the power converter takes electricity from the en-
ergy storage device. By intelligently switching the power
supply modes, the power converter does not need to take
electricity from the cigarette lighting port, and does not
need a built-in storage battery either, which solves the
problems that the power converter is too large in size and
weight and is not easy to carry, the problems that an
electricity taking circuit is too long and easy to drop, and
the problem that the built-in storage battery needs to be
maintained frequently, thereby improving the reliability
and safety of the power converter, and further improving
the reliability and safety of the electric vehicle during the
electric energy transmission.

[0021] Further embodiments of the power converter of
the presentdisclosure are described below in conjunction
with Fig. 2.

[0022] Fig. 2illustrates a schematic structural diagram
of a power converter according to further embodiments
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of the present disclosure. As shown in Fig. 2, based on
the embodiments corresponding to Fig. 1, the power con-
verter 20 in these embodiments further comprises: a first
converter 203 configured to down-convert a fourth elec-
tric energy input by the energy storage device into the
first electric energy; and a second converter 204 config-
ured to down-convert a fifth electric energy input by the
power grid equipment into the second electric energy.
Those skilled in the art would appreciate that, the first
converter 203 and the second converter 204 may be
down-converters.

[0023] Inthe case of DC to AC conversion, the control
signal may comprise a first control signal. The power con-
version circuit 102 is configured to: convert the fourth
electric energy into a sixth electric energy in response to
the first control signal, wherein the fourth electric energy
is direct current, and the sixth electric energy is alternat-
ing current and configured to supply power to the power
grid equipment or an electric equipment. The voltage of
the sixth electric energy may be controlled according to
the first control signal, so that the voltage of the sixth
electric energy when supplying power to the power grid
equipment is greater than that when supplying power to
the electric equipment.

[0024] Inthe case of AC to DC conversion, the control
signal may also comprise a fourth control signal. The
power conversion circuit 102 is further configured to: con-
vert the fifth electrical energy into an eighth electrical en-
ergy in response to the fourth control signal, wherein the
fifth electrical energy is alternating current, and the eighth
electrical energy is direct current and configured to sup-
ply power to the energy storage device.

[0025] In some embodiments, the control circuit 101 is
further configured to: send a second control signal to the
second converter 204 after being powered on with the
first electric energy; and send a fifth control signal to the
first converter 203 after being powered on with the sec-
ond electric energy. The second converter 204 is further
configured to: down-convert the sixth electric energy into
a seventh electric energy in response to the second con-
trol signal, and supply power to the control circuit 101
with the seventh electric energy; and down-convert the
eighth electric energy into a ninth electric energy in re-
sponse to the fifth control signal, and supply power to the
control circuit 101 with the ninth electric energy.

[0026] Specifically, if the energy storage device drives
the first converter 203 to work first and supply power to
the control circuit 101, the control circuit 101 controls the
power conversion circuit 102 to work after being powered
on, and the second converter 204 is also in a working
state after taking electricity from the power conversion
circuit 102, and finally the first converter 203 and the sec-
ond converter 204 supply power to the control circuit 101
competitively. If the power grid equipment drives the sec-
ond converter 204 to work first and supply power to the
control circuit 101, the control circuit 101 controls the
power conversion circuit 102 to work after being powered
on, and the first converter 203 is also in a working state
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after taking electricity from the power conversion circuit
102, and finally the first converter 203 and the second
converter 204 supply power to the control circuit 101 com-
petitively.

[0027] Inthese embodiments, the two converters sup-
ply power to the control circuit competitively, and the con-
trol circuit may select one of the two converters as a pow-
er supply. A specific selection policy may be to select
one of the two power supplies with a higher voltage as
the power supply, or may be a policy of another form,
which is not specifically limited herein. When one con-
verter fails to supply power, the other converter can nor-
mally supply power to the control circuit, to further ensure
reliability of the electric vehicle during the electric energy
transmission and provide more sufficient power supply
guarantee for the control circuit.

[0028] In some embodiments, the control circuit 101 is
further configured to: send a third control signal to the
second converter 202 after being powered on with the
first electric energy or the seventh electric energy; send
a sixth control signal to the first converter 203 after being
powered on with the second electric energy or the ninth
electric energy. The second converter is further config-
ured to: stop working in response to the third control sig-
nal; and stop working in response to the sixth control
signal. The control circuit 101 is further configured to,
when receiving simultaneously power from the first con-
verter and the second converter, after being powered on
with the power output by one of the converters, control
the other converter to stop working.

[0029] Specifically, if the energy storage device drives
the first converter 203 to work and supply power to the
control circuit 101, the control circuit 101 may control the
power conversion circuit 102 to work after being powered
on, and the control circuit may select to make the second
converter 204 in a non-working state. If the power grid
equipment drives the second converter 204 to work and
supplies power to the control circuit 101, the control circuit
101 controls the power conversion circuit 102 to work
after being powered on, and may select to make the first
converter 203 in a non-working state. Those skilled in
the art would appreciate that, the control circuit 101 may
select one of the converters to supply power and control
the other converter to stop working, according to its own
strategy or a control strategy of the energy storage control
system.

[0030] In these embodiments, after the control circuit
is powered on, power is supplied only by one converter,
which can save energy consumption, and can avoid fre-
quently switching the two converters when they compete
for the power supply.

[0031] Insome embodiments, the power converter fur-
ther comprises a first diode 205 and a second diode 206,
wherein a positive pole of the first diode 205 is electrically
connected with the first converter 203, a negative pole
of the first diode 205 is electrically connected with the
control circuit 101, a positive pole of the second diode
206 is electrically connected with the second converter
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204, and a negative pole of the second diode 206 is elec-
trically connected with the negative pole of the first diode
205. The first converter 203 is further configured to power
the control circuit 101 through the first diode 205; and
the second converter 204 is further configured to power
the control circuit 101 through the second diode 206.
[0032] Since the second diode can prevent the output
of the first converter from affecting the second converter,
and the first diode can prevent the output of the second
converter from affecting the first converter, these embod-
iments can improve the reliability and safety of the power
converter.

[0033] Some embodiments of the power conversion
system of the present disclosure are described below in
conjunction with Fig. 3.

[0034] Fig. 3illustrates a schematic structural diagram
of a power conversion system according to some em-
bodiments of the present disclosure. As shown in Fig. 3,
the power conversion system 30 comprises : the afore-
mentioned power converter 10 or 20 located outside a
vehicle; a power grid equipment 301 electrically connect-
ed with the power converter 10 or 20, and configured to
output a fifth electric energy or receive a sixth electric
energy; an energy storage device 302 located inside the
vehicle, electrically connected with the power converter
10 or 20, and configured to output a fourth electric energy
or receive an eighth electric energy. It should be under-
stood by those skilled in the art that the energy storage
device is a power battery of the electric vehicle, and spe-
cifically may be a high-voltage power battery such as a
lithium battery.

[0035] In a mode that the power grid equipment sup-
plies power to the energy storage device through the
power converter, the power converter takes electricity
from the power grid equipment, which improves the reli-
ability and safety of the power converter, and further im-
proves the reliability and safety of the electric vehicle
during the electric energy transmission.

[0036] Further embodiments of the power conversion
system of the present disclosure are described below in
conjunction with Fig. 4.

[0037] Fig. 4 illustrates a schematic structural diagram
of a power conversion system according to further em-
bodiments of the present disclosure. As shown in Fig. 4,
the power conversion system 40 comprises : the afore-
mentioned power converter 10 or 20 located outside a
vehicle; an energy storage device 401 located inside the
vehicle, electrically connected with the power converter,
and configured to output a fourth electric energy or re-
ceive an eighth power; an electric equipment 402, elec-
trically connected with the power converter 10 or 20, and
configured to receive a sixth electric energy.

[0038] In a mode that the energy storage device sup-
plies power to the electric equipment through the power
converter, the power converter takes electricity from the
energy storage device, which improves the reliability and
safety of the power converter, and further improves the
reliability and safety of the electric vehicle during the elec-
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tric energy transmission.

[0039] Some embodiments of a power conversion
method of the present disclosure are described below in
conjunction with Fig. 5.

[0040] Fig. 5illustrates a flow diagram of a power con-
version method according to some embodiments of the
present disclosure. As shown in Fig. 5, the present em-
bodiment comprises steps S501 to S504.

[0041] In step S501, a control circuit receives a first
electric energy supplied from an energy storage device
to the control circuit.

[0042] In step S502, the control circuit receives a sec-
ond electric energy supplied from the power grid equip-
ment to the control circuit.

[0043] Those skilled in the art would appreciate that,
the order of executing the step S501 and step S502 may
be interchanged, and is not limited herein. In step S503,
the control circuit powers on with a third electric energy
which is the first electric energy or the second electric
energy and outputs a control signal.

[0044] In step S504, the power conversion circuit re-
ceives the control signal, and performs power conversion
between the energy storage device and the power grid
equipment according to the control signal.

[0045] The selection of the third electric energy may
be decided according to a control strategy of the control
circuit. Specifically, the control circuit may select any one
of the first electric energy and the second electric energy,
or select one of the first electric energy and the second
electric energy with a larger voltage, or select one end
with a relatively sufficient electric quantity to supply pow-
er, or other strategies, which are not limited specifically.
[0046] Inthese embodiments, by intelligently switching
the power supply modes during the working of the power
converter, the power converter does not need to take
electricity from the cigarette lighting port, and does not
need a built-in storage battery either, which solves the
problems that the power converter is too large in size and
weight and is not easy to carry, the problems that an
electricity taking circuit is too long and easy to drop, and
the problem that the built-in storage battery needs to be
maintained frequently, thereby improving the reliability
and safety of the power converter, and further improving
the reliability and safety of the electric vehicle during the
electric energy transmission.

[0047] Further embodiments of the power conversion
method of the present disclosure are described below in
conjunction with Fig. 6.

[0048] Fig. 6 illustrates a flow diagram of a power con-
version method according to further embodiments of the
present disclosure. As shown in Fig. 6, the present em-
bodiment further comprises steps S6001 to S6002.
[0049] Instep S6001,the firstconverter down-converts
a fourth electric energy input by the energy storage de-
vice into the first electric energy.

[0050] Instep S6002, the second converter down-con-
verts a fifth electric energy input by the power grid equip-
ment into the second electric energy.
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[0051] Those skilled in the art would appreciate that,
the order of executing the step S6001 and step S6002
may be interchanged, and is not limited herein.

[0052] InthecaseofaDC toAC conversion, the control
signal may particularly comprise a first control signal. Ac-
cordingly, in step S504, the power conversion circuit may
convert the fourth electric energy into a sixth electric en-
ergy in response to the first control signal, wherein the
fourth electric energy is direct current, and the sixth elec-
tric energy is alternating current and configured to supply
power to the power grid equipment or an electric equip-
ment.

[0053] Inthe case of AC to DC conversion, the control
signal may particularly comprise a fourth control signal.
Accordingly, in step S504, the power conversion circuit
may convert the fifth electric energy into an eighth power
in response to the fourth control signal, wherein the fifth
electric energy is alternating current, and the eighth elec-
tric energy is direct current and configured to supply pow-
er to the energy storage device.

[0054] In some embodiments, the power conversion
method further comprises steps S605 to S606. In step
S605, the control circuit sends a second control signal
to the second converter after being powered on with the
first electric energy. In step S606, the second converter
down-converts the sixth electric energy into a seventh
electric energy in response to the second control signal,
and supplies power to the control circuit with the seventh
electric energy.

[0055] Inthese embodiments, the two converters sup-
ply power to the control circuit competitively, and the con-
trol circuit may select one of the two converters as a pow-
er supply. A specific selection policy may be to select
one of the two power supplies with a higher voltage as
the power supply, or may be a policy of another form,
which is not specifically limited herein. When one con-
verter fails to supply power, the other converter can nor-
mally supply power to the control circuit, to further ensure
reliability of the electric vehicle during the electric energy
transmission and provide more sufficient power supply
guarantee for the control circuit.

[0056] In some embodiments, the power conversion
method further comprises steps S607-S608. In step
S607, the control circuit sends a third control signal to
the second converter after being powered on with the
first electric energy or the seventh electric energy. In step
S608, the second inverter stops working in response to
the third control signal.

[0057] In these embodiments, after the control circuit
is powered on, power is supplied only by one converter,
which can save energy consumption, and can avoid fre-
quently switching the two converters when they compete
for power supply.

[0058] In some embodiments, the power conversion
method further comprises steps S609 to S610. In step
S609, the control circuit sends a fifth control signal to the
first converter after being powered on with the second
electric energy In step S610, the first converter down-
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converts the eighth electric energy into a ninth electric
energy in response to the fifth control signal, and supplies
power to the control circuit with the ninth electric energy.
[0059] Inthese embodiments, the two converters sup-
ply power to the control circuit competitively, and the con-
trol circuit may select one of the two converters as a pow-
er supply. A specific selection policy may be to select
one of the two power supplies with a higher voltage as
the power supply, or may be a policy of another form,
which is not specifically limited herein. When one con-
verter fails to supply power, the other converter can nor-
mally supply power to the control circuit, to further ensure
reliability of the electric vehicle during the electric energy
transmission and provide more sufficient power supply
guarantee for the control circuit.

[0060] In some embodiments, the power conversion
method further comprises steps S611 to S612. In step
S611, the control circuit sends a sixth control signal to
the first converter after being powered on with the second
electric energy or the ninth electric energy. In step S612,
the first converter stops working in response to the sixth
control signal.

[0061] In these embodiments, after the control circuit
is powered on, power is supplied only by one converter,
which can save energy consumption, and can avoid fre-
quently switching the two converters when they compete
for power supply.

[0062] In some embodiments, the power conversion
method further comprises steps S6003 to S6004. In step
S6003, the first converter supplies power to the control
circuit through a first diode. In step S6004, the second
converter supplies power to the control circuit through a
second diode.

[0063] Since the second diode can prevent the output
of the first converter from affecting the second converter,
and the first diode can prevent the output of the second
converter from affecting the first converter, these embod-
iments can improve the reliability and safety of the power
converter.

[0064] The present disclosure is described with refer-
ence to the flow charts and/or block diagrams of the meth-
od, device (system) and computer program product ac-
cording to the embodiments of the present disclosure. It
shall be understood that each flow and/or block in the
flowcharts and/or block diagrams and a combination of
the flows and/or blocks in the flowcharts and/or block
diagrams can be implemented by computer program in-
structions. These computer program instructions can be
provided to a general purpose computer, a special pur-
pose computer, an embedded processor, or a processor
of other programmable data processing devices so as to
generate a machine for generating means forimplement-
ing the functions of one or more flows of a flowchartand/or
one or more blocks of a block diagram by using the in-
structions executed by the computer or the processor of
other programmable data processing devices.

[0065] These computer program instructions can also
be stored in a computer readable memory guiding the
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computer or other programmable data processing devic-
es to work in a particular way, such that the instructions
stored in the computer readable memory generate an
article of manufacture containing instruction means
which implement the functions of one or more flows of a
flowchart and/or one or more blocks in a block diagram.
[0066] These computer program instructions can also
be loaded onto a computer or other programmable data
processing devices such that a series of operational
steps are performed on a computer or other programma-
ble devices to produce computer-implemented process-
ing, so that the instructions executed on a computer or
other programmable devices provide steps for imple-
menting the functions of one or more flows of a flowchart
and/or one or more blocks of a block diagram.

Claims

1. Apowerconverter (20), wherein one side of the pow-
er converter is connected to a power grid equipment,
the other side of the power converter is connected
to an energy storage device located inside a vehicle,
the power grid equipment supplies power to the en-
ergy storage device through the power converter,
the power converter comprising:

a control circuit (101);

a power conversion circuit (102);
a first converter (203); and

a second converter (204),
wherein:

the control circuit (101) is electrically con-
nected with the second converter (204), and
the second converter (204) is electrically
connected with the power grid equipment;
the control circuit (101) is configured to re-
ceive a second electric energy supplied to
the control circuit (101) from a power grid
equipment through the second converter
(204), and output a fourth control signal to
control the power conversion circuit (102)
to work after being powered on;

the power conversion circuit (102) is config-
ured to receive the fourth control signal and
perform power conversion between the en-
ergy storage device and the power grid
equipment according to the fourth control
signal;

the first converter (203) is configured to be
in aworking state after taking electricity from
the power conversion circuit (102), down-
convert a voltage corresponding to an elec-
tric energy output from the power conver-
sion circuit into a voltage corresponding to
a ninth electric energy in response to a fifth
control signal output vofrom Itage the con-
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trol circuit, and supply power to the control
circuit with the ninth electric energy; and
the control circuit (101) is further configured
to select the second electrical energy or the
ninth electrical energy as the power supply
of the control circuit based on a competitive
power supply mode.

The power converter according to claim 1, wherein
the second converter (204) is configured to down-
convert a voltage corresponding to a fifth electric en-
ergy input by the power grid equipment into a voltage
corresponding to the second electric energy.

The power converter according to claim 2, wherein
the control signal comprises a first control signal, and
the power conversion circuit (102) is configured to
convert the fourth electric energy into a sixth electric
energy inresponse to the first control signal, wherein
the fourth electric energy is direct current, and the
sixth electric energy is alternating current and con-
figured to supply power to the power grid equipment
or an electric equipment.

The power converter according to claim 3, wherein

the control circuit (101) is further configured to
send a second control signal to the second con-
verter(204) after being powered on with the first
electric energy; and

the second converter (204) is further configured
to: in response to the second control signal,
down-convert a voltage corresponding to the
sixth electric energy into a voltage correspond-
ing to a seventh electric energy, and supply pow-
er to the control circuit (101) with the seventh
electric energy;

optionally,

the control circuit (101) is further configured to
send a third control signal to the second con-
verter (204) after being powered on with the first
electric energy or the seventh electric energy;
and

the second converter (204) is further configured
to stop working in response to the third control
signal.

The power converter according to claim 2, wherein
the power conversion circuit (102) is further config-
ured to convert the fifth electrical energy into an
eighth electrical energy in response to the fourth con-
trol signal, wherein the fifth electrical energy is alter-
nating current, and the eighth electrical energy is di-
rect current and configured to supply power to the
energy storage device.

The power converter according to claim 5, wherein
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the control circuit (101) is further configured to
send a fifth control signal to the first converter
(203) after being powered on with the second
electric energy;

optionally,

the control circuit (101) is further configured to
send a sixth control signal to the first converter
(203) after being powered on with the second
electric energy or the ninth electric energy; and
the first converter (203) is further configured to
stop working in response to the sixth control sig-
nal.

7. The power converter according to any of claims 1 to

6, further comprising:

a first diode, of which a positive pole is electri-
cally connected with the first converter (203),
and anegative poleis electrically connected with
the control circuit (101), wherein the first con-
verter (203) is further configured to power the
control circuit (101) through the first diode; and
a second diode, of which a positive pole is elec-
trically connected with the second converter
(204), and a negative pole is electrically con-
nected with the negative pole of the first diode,
wherein the second converter (204) is further
configured to power the control circuit (101)
through the second diode.

8. A power conversion system, comprising:

the power converter according to any of claims
1to7;

a power grid equipment electrically connected
with the power converter and configured to out-
put or receive electric energy; and

an energy storage device electrically connected
with the power converter and configured to out-
put or receive electric energy.

9. A power conversion system, comprising:

the power converter according to any of claims
1to7;

the energy storage device electrically connected
with the power converter and configured to out-
put or receive electric energy; and

an electric equipment electrically connected
with the power converter and configured to re-
ceive electric energy.

10. A power conversion method comprising:

receiving, by a control circuit, a second electric
energy supplied to the control circuit from a pow-
er grid equipment (S502) through a second con-
verter;
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outputting, by the control circuit, a fourth control
signal, to control a power conversion circuit con-
nected between an energy storage device and
the power grid equipment to work after being
powered on;

receiving, by the power conversion circuit, the
fourth control signal and performing power con-
version between the energy storage device and
the power grid equipment according to the fourth
control signal (S504);

being, by a first converter, in a working state
after taking electricity from the power conversion
circuit, down-converting a voltage correspond-
ing to an electric energy output from the power
conversion circuit into a voltage corresponding
to a ninth electric energy in response to a fifth
control signal output from the control circuit, and
supplying power to the control circuit with the
ninth electric energy; and

selecting, by the control circuit, the second elec-
trical energy or the ninth electrical energy as the
power supply of the control circuit based on a
competitive power supply mode.

The power conversion method according to claim
10, further comprising:

down-converting, by a second converter, a voltage
corresponding to a fifth electric energy input by the
power grid equipment into a voltage corresponding
to the second electric energy (S6002).

The power conversion method according to claim
11, wherein the performing power conversion be-
tween the energy storage device and the power grid
equipment according to the fourth control signal
comprises: converting the fourth electric energy into
a sixth electric energy in response to the first control
signal, wherein the fourth electric energy is direct
current, and the sixth electric energy is alternating
current and configured to supply power to the power
grid equipment or an electric equipment.

The power conversion method according to claim
12, further comprising:

sending, by the control circuit, the second con-
trol signal to the second converter after being
powered on with the first electric energy (S605);
optionally,

sending, by the control circuit, a third control sig-
nal to the second converter after being powered
on with the first electric energy or the seventh
electric energy (S607); and

stopping the work of the second converter in re-
sponse to the third control signal (S608).

The power conversion method according to claim
11, wherein
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the control signal comprises a fourth control sig-
nal, and

the performing power conversion between the
energy storage device and the power grid equip-
ment according to the control signal comprises:
converting the fifth electrical energy into an
eighth electrical energy in response to the fourth
control signal, wherein the fifth electrical energy
is alternating current, and the eighth electrical
energy is direct current and configured to supply
power to the energy storage device.

15. The power conversion method according to claim

14, further comprising:

sending, by the control circuit, a fifth control sig-
nal to the first converter after being powered on
with the second electric energy (S609); and
down-converting, by the first converter, a volt-
age corresponding to the eighth electric energy
into a voltage corresponding to a ninth electric
energy in response to the fifth control signal, and
supplying power to the control circuit with the
ninth electric energy (S610);

optionally,

sending, by the control circuit, a sixth control sig-
nal to the first converter after being powered on
with the second electric energy or the ninth elec-
tric energy (S611); and

stopping the work of the first converter in re-
sponse to the sixth control signal (S612).

Patentanspriiche

1.

Leistungswandler (20), wobei eine Seite des Leis-
tungswandlers mit einer Stromnetzausristung ver-
bunden ist, die andere Seite des Leistungswandlers
mit einem Energiespeicher verbunden ist, der sich
in einem Fahrzeug befindet, die Stromnetzausris-
tung den Energiespeicher tiber den Leistungswand-
ler mit Strom versorgt, wobei der Leistungswandler
Folgendes umfasst:

eine Steuerschaltung (101); eine
Leistungsumwandlungsschaltung (102);
einen ersten Wandler (203); und

einen zweiten Wandler (204),

wobei:

die Steuerschaltung (101) elektrisch mit
dem zweiten Wandler (204) verbunden ist
und der zweite Wandler (204) elektrisch mit
der Stromnetzausristung verbunden ist;

die Steuerschaltung (101) zum Empfangen
einer der Steuerschaltung (101) von einer
Stromnetzausristung Uber den zweiten
Wandler (204) zugefiihrten zweiten elektri-
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schen Energie und zum Ausgeben eines
viertes Steuersignals zum Steuern des Be-
triebs der Leistungsumwandlungsschal-
tung (102) nach dem Einschalten konfigu-
riert ist;

die Leistungsumwandlungsschaltung (102)
zum Empfangen des vierten Steuersignals
und zum Durchfiihren einer Leistungsum-
wandlung zwischen dem Energiespeicher
und der Stromnetzausriistung gemaf dem
vierten Steuersignal konfiguriert ist;

der erste Wandler (203) so konfiguriert ist,
dass er sich nach dem Aufnehmen von
Elektrizitdt von der Leistungsumwand-
lungsschaltung (102) in einem Arbeitszu-
stand befindet, eine Spannung entspre-
chend einer von der Leistungsumwand-
lungsschaltung abgegebenen elektrischen
Energie in eine Spannung entsprechend ei-
ner neunten elektrischen Energie als Reak-
tion auf ein von der Steuerschaltung aus-
gegebenes fiinftes Steuersignal abwarts-
wandelt,

und die Steuerschaltung mit Strom mit der
neunten elektrischen Energie versorgt; und
die Steuerschaltung (101) ferner zum Aus-
wahlen der zweiten elektrischen Energie
oder der neunten elektrischen Energie als
die Stromversorgung der Steuerschaltung
aufder Basis eines konkurrierenden Strom-
versorgungsmodus konfiguriert ist.

Leistungswandler nach Anspruch 1, wobei der zwei-
te Wandler (204) zum Abwéartswandeln einer Span-
nung entsprechend einer von der Stromnetzausris-
tung eingespeisten fiinften elektrischen Energie in
eine Spannung entsprechend der zweiten elektri-
schen Energie konfiguriert ist.

Leistungswandler nach Anspruch 2, wobeidas Steu-
ersignal ein erstes Steuersignal umfasst und die
Leistungsumwandlungsschaltung (102) zum Um-
wandeln der vierten elektrischen Energie als Reak-
tion auf das erste Steuersignal in eine sechste elek-
trische Energie, wobei die vierte elektrische Energie
Gleichstrom ist und die sechste elektrische Energie
Wechselstrom ist, und zum Versorgen der Strom-
netzausristung oder einer elektrischen Ausriistung
mit Strom konfiguriert ist.

Leistungswandler nach Anspruch 3, wobei

die Steuerschaltung (101) ferner zum Senden
eines zweiten Steuersignals zum zweiten
Wandler (204) nach dem Einschaltet mitder ers-
ten elektrischen Energie konfiguriert ist; und

der zweite Wandler (204) ferner konfiguriert ist
zum: Abwartswandeln, als Reaktion auf das
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zweite Steuersignal, einer Spannung entspre-
chend der sechsten elektrischen Energie in eine
Spannung entsprechend einer siebten elektri-
schen Energie, und Versorgen der Steuerschal-
tung (101) mit Strom mit der siebten elektrischen
Energie;

wobei optional

die Steuerschaltung (101) ferner zum Senden
eines dritten Steuersignals zum zweiten Wand-
ler (204) nach dem Einschalten mit der ersten
elektrischen Energie oder der siebten elektri-
schen Energie konfiguriert ist; und

der zweite Wandler (204) ferner zum Einstellen
seines Betriebs als Reaktion auf das dritte Steu-
ersignal konfiguriert ist.

Leistungswandler nach Anspruch 2, wobei die Leis-
tungsumwandlungsschaltung (102) ferner zum Um-
wandeln der fiinften elektrischen Energie in eine
achte elektrische Energie als Reaktion auf das vierte
Steuersignal, wobei die fiinfte elektrische Energie
Wechselstrom und die achte elektrische Energie
Gleichstrom ist, und zum Versorgen des Energie-
speichers mit Strom konfiguriert ist.

Leistungswandler nach Anspruch 5, wobei

die Steuerschaltung (101) ferner zum Senden
eines flnften Steuersignals zum ersten Wandler
(203) nach dem Einschalten mit der zweiten
elektrischen Energie konfiguriert ist;

wobei optional

die Steuerschaltung (101) ferner zum Senden
eines sechsten Steuersignals zum ersten
Wandler (203) nach dem Einschalten mit der
zweiten elektrischen Energie oder der neunten
elektrischen Energie konfiguriert ist; und

der erste Wandler (203) ferner zum Einstellen
seines Betriebs als Reaktion auf das sechste
Steuersignal konfiguriert ist.

Leistungswandler nach einem der Anspriiche 1 bis
6, das ferner Folgendes umfasst:

eine erste Diode, von der ein positiver Pol elek-
trisch mit dem ersten Wandler (203) verbunden
ist und ein negativer Pol elektrisch mit der Steu-
erschaltung (101) verbunden ist, wobei der erste
Wandler (203) ferner zum Versorgen der Steu-
erschaltung (101) Giber die erste Diode mit Strom
konfiguriert ist; und

eine zweite Diode, von der ein positiver Pol elek-
trisch mit dem zweiten Wandler (204) verbun-
den ist und ein negativer Pol elektrisch mit dem
negativen Pol der ersten Diode verbunden ist,
wobei der zweite Wandler (204) ferner zum Ver-
sorgen der Steuerschaltung (101) Gber die zwei-
te Diode mit Strom konfiguriert ist.
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Leistungsumwandlungssystem, das Folgendes um-
fasst:

den Leistungswandler nach einem der Ansprii-
che 1 bis 7;

eine Stromnetzausristung, die elektrisch mit
dem Leistungswandler verbunden und zum Ab-
geben oder Empfangen von elektrischer Ener-
gie konfiguriert ist; und

einen Energiespeicher, der elektrisch mit dem
Leistungswandler verbunden und zum Abgeben
oder Empfangen von elektrischer Energie kon-
figuriert ist.

Leistungsumwandlungssystem, das Folgendes um-
fasst:

den Leistungswandler nach einem der Ansprii-
che 1 bis 7;

den Energiespeicher, der elektrisch mit dem
Leistungswandler verbunden und zum Abgeben
oder Empfangen von elektrischer Energie kon-
figuriert ist; und

eine elektrische Ausriistung, die elektrisch mit
dem Leistungswandler verbunden und zum
Empfangen von elektrischer Energie konfigu-
riert ist.

10. Leistungsumwandlungsverfahren, das Folgendes

beinhaltet:

Empfangen, durch eine Steuerschaltung, einer
zweiten elektrischen Energie, die der Steuer-
schaltung von einer Stromnetzausriistung
(S502) uber einen zweiten Wandler zugefiihrt
wird;

Ausgeben, durch die Steuerschaltung, eines
vierten Steuersignals zum Steuern einer zwi-
schen einen Energiespeicher und die Stromnet-
zausristung geschalteten Leistungsumwand-
lungsschaltung, um nach dem Einschalten zu
arbeiten;

Empfangen, durch die Leistungsumwandlungs-
schaltung, des vierten Steuersignals und Durch-
fuhren von Leistungsumwandlung zwischen
dem Energiespeicher und der Stromnetzaus-
ristung gemalR dem vierten Steuersignal
(S504);

Befinden, durch einen ersten Wandler, in einem
Arbeitszustand nach dem Entnehmen von Elek-
trizitdt von der Leistungsumwandlungsschal-
tung, Abwartswandeln einer Spannung entspre-
chend einer von der Leistungsumwandlungs-
schaltung abgegebenen elektrischen Energie in
eine Spannung entsprechend einer neunten
elektrischen Energie als Reaktion auf ein von
der Steuerschaltung ausgegebenes fiinftes
Steuersignal, und Versorgen der Steuerschal-
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1.

12.

13.

14.

20

tung mit Strom mit der neunten elektrischen En-
ergie; und

Auswahlen, durch die Steuerschaltung, der
zweiten elektrischen Energie oder der neunten
elektrischen Energie als die Stromversorgung
der Steuerschaltung aufder Basis eines konkur-
rierenden Stromversorgungsmodus.

Leistungsumwandlungsverfahren nach Anspruch
10, das ferner Folgendes beinhaltet:
Abwartswandeln, durch einen zweiten Wandler, ei-
ner Spannung entsprechend einer von der Strom-
netzausristung eingespeisten flinften elektrischen
Energie in eine Spannung entsprechend der zweiten
elektrischen Energie (S6002).

Leistungsumwandlungsverfahren nach Anspruch
11, wobei das Durchfiihren von Leistungsumwand-
lung zwischen dem Energiespeicher und der Strom-
netzausristung gemal dem vierten Steuersignal
Folgendes beinhaltet: Umwandeln der vierten elek-
trischen Energie in eine sechste elektrische Energie
als Reaktion auf das erste Steuersignal, wobei die
vierte elektrische Energie Gleichstrom und die
sechste elektrische Energie Wechselstrom ist, und
zum Zufihren von Strom zu der Stromnetzausris-
tung oder einer elektrischen Ausriistung konfiguriert
ist.

Leistungsumwandlungsverfahren nach Anspruch
12, das ferner Folgendes beinhaltet:

Senden, durch die Steuerschaltung, des zwei-
ten Steuersignals zum zweiten Wandler nach
dem Einschalten mit der ersten elektrischen En-
ergie (S605);

optional

Senden, durch die Steuerschaltung, eines drit-
ten Steuersignals zum zweiten Wandler nach
dem Einschalten mit der ersten elektrischen En-
ergie oder der siebten elektrischen Energie
(S607); und

Einstellen des Betriebs des zweiten Wandlers
als Reaktion auf das dritte Steuersignal (S608).

Leistungsumwandlungsverfahren nach Anspruch
11, wobei das Steuersignal ein viertes Steuersignal
umfasst, und

das Durchfiihren von Leistungsumwandlung zwi-
schen dem Energiespeicher und der Stromnetzaus-
ristung gemal dem Steuersignal Folgendes bein-
haltet: Umwandeln der fiinften elektrischen Energie
in eine achte elektrische Energie als Reaktion auf
das vierte Steuersignal, wobei die fiinfte elektrische
Energie Wechselstrom und die achte elektrische En-
ergie Gleichstrom ist, und zum Zufiihren von Strom
zum Energiespeicher konfiguriert ist.
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15. Leistungsumwandlungsverfahren nach Anspruch

14, das ferner Folgendes beinhaltet:

Senden, durch die Steuerschaltung, eines flnf-
ten Steuersignals zum ersten Wandler nach
dem Einschalten mit der zweiten elektrischen
Energie (S609); und

Abwartswandeln, durch den ersten Wandler, ei-
ner Spannung entsprechend der achten elektri-
schen Energie in eine Spannung entsprechend
einer neunten elektrischen Energie als Reaktion
auf das fiinfte Steuersignal, und Zufiihren von
Strom zur Steuerschaltung mit der neunten
elektrischen Energie (S610);

optional

Senden, durch die Steuerschaltung, eines
sechsten Steuersignals zum ersten Wandler
nach dem Einschalten mit der zweiten elektri-
schen Energie oder der neunten elektrischen
Energie (S611); und

Einstellen des Betriebs des ersten Wandlers als
Reaktion auf das sechste Steuersignal (S612).

Revendications

Convertisseur de puissance (20), dans lequel un c6-
té du convertisseur de puissance est connecté a un
équipement de réseau électrique, l'autre coété du
convertisseur de puissance est connecté a un dis-
positif de stockage d’énergie situé a l'intérieur d’'un
véhicule, I'équipement de réseau électrique fournit
de la puissance au dispositif de stockage d’énergie
par le convertisseur de puissance, le convertisseur
de puissance comprenant :

un circuit de commande (101) ;

un circuit de conversion de puissance (102) ;
un premier convertisseur (203) ; et

un deuxieme convertisseur (204),

dans lequel :

le circuit de commande (101) est connecté élec-
triquement au deuxiéme convertisseur (204), et
le deuxieme convertisseur (204) est connecté
électriguement a [I'équipement de réseau
électrique ;

le circuit de commande (101) est configuré pour
recevoir une deuxieme énergie électrique four-
nie au circuit de commande (101) d’'un équipe-
ment de réseau électrique par le deuxieéme con-
vertisseur (204), et pour sortir un quatrieme si-
gnal de commande pour commander au circuit
de conversion de puissance (102) de fonction-
ner aprés avoir été mis sous tension ;

le circuit de conversion de puissance (102) est
configuré pour recevoir le quatrieme signal de
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commande et effectuer une conversion de puis-
sance entre le dispositif de stockage d’énergie
et 'équipement de réseau électrique conformé-
ment au quatrieme signal de commande ;

le premier convertisseur (203) est configuré
pour étre dans un état de fonctionnement aprés
avoir pris de I'électricité du circuit de conversion
de puissance (102), abaisser une tension cor-
respondant a une sortie d’énergie électrique du
circuit de conversion de puissance en une ten-
sion correspondant a une neuviéme énergie
électrique en réponse a un cinquieme signal de
commande sorti du circuit de commande, et
fournir de la puissance au circuit de commande
avec la neuvieme énergie électrique ; et

le circuit de commande (101) est configuré en
outre pour sélectionner la deuxiéme énergie
électrique ou la neuviéeme énergie électrique
comme |'alimentation en puissance du circuit de
commande sur la base d’'un mode d’alimenta-
tion en puissance compétitif.

Convertisseur de puissance selon la revendication
1, dans lequel

le deuxieme convertisseur (204) est configuré pour
abaisser une tension correspondant a une cinquie-
me énergie électrique entrée par I'équipement de
réseau électrique en une tension correspondant a la
deuxieme énergie électrique.

Convertisseur de puissance selon la revendication
2, dans lequel le signal de commande comprend un
premier signal de commande, et le circuit de conver-
sion de puissance (102) est configuré pour convertir
la quatrieme énergie électrique en une sixieme éner-
gie électrique en réponse au premier signal de com-
mande, dans lequel la quatrieme énergie électrique
est en courant continu, et la sixiéme énergie électri-
que est en courant alternatif et configurée pour ali-
menter en puissance I'équipement de réseau élec-
trique ou un équipement électrique.

Convertisseur de puissance selon la revendication
3, dans lequel

le circuit de commande (101) est configuré en
outre pour envoyer un deuxieme signal de com-
mande au deuxieme convertisseur (204) aprés
avoir été mis sous tension avec la premiére
énergie électrique ; et

le deuxieme convertisseur (204) est configuré
en outre pour : en réponse au deuxiéme signal
de commande, abaisser une tension correspon-
dant a la sixieme énergie électrique en une ten-
sion correspondant a une septiéme énergie
électrique, et alimenter en puissance le circuit
de commande (101) avec la septiéme énergie
électrique ;
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optionnellement,

le circuit de commande (101) est configuré en
outre pour envoyer un troisieme signal de com-
mande au deuxieme convertisseur (204) aprés
avoir été mis sous tension avec la premiére
énergie électrique ou la septieme énergie
électrique ; et

le deuxieme convertisseur (204) est configuré
en outre pour arréter de fonctionner en réponse
au troisieme signal de commande.

5. Convertisseur de puissance selon la revendication
2, dans lequel le circuit de conversion de puissance
(102) est configuré en outre pour convertir la cin-
quieme énergie électrique en une huitiéeme énergie
électrique en réponse au quatrieme signal de com-
mande, dans lequel la cinquieme énergie électrique
est en courant alternatif, et la huiti€me énergie élec-
trique est en courant continu et configurée pour ali-
menter en puissance le dispositif de stockage
d’énergie.

6. Convertisseur de puissance selon la revendication
5, dans lequel

le circuit de commande (101) est configuré en
outre pour envoyer un cinquieme signal de com-
mande au premier convertisseur (203) aprés
avoir été mis sous tension avec la deuxieme
énergie électrique ;

optionnellement,

le circuit de commande (101) est configuré en
outre pour envoyer un sixieme signal de com-
mande au premier convertisseur (203) aprés
avoir été mis sous tension avec la deuxieme
énergie électrique ou la neuviéme énergie
électrique ; et

le premier convertisseur (203) est configuré en
outre pour arréter de fonctionner en réponse au
sixieme signal de commande.

7. Convertisseur de puissance selon I'une quelconque
des revendications 1 a 6, comprenant en outre :

une premiere diode, dontun pole positif est élec-
triqguement connecté au premier convertisseur
(203), etdont un pdle négatif est électriquement
connecté au circuit de commande (101), dans
lequel le premier convertisseur (203) est confi-
guré en outre pour alimenter le circuit de com-
mande (101) par la premiéere diode ; et

une deuxieme diode, dont un pdle positif est
électriguement connecté au deuxiéme conver-
tisseur (204), et dont un pdle négatif est électri-
quement connecté au pdle négatif de la premie-
re diode, dans lequel le deuxiéme convertisseur
(204) est configuré en outre pour alimenter le
circuit de commande (101) par la deuxieme dio-
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8. Systeme de conversion de puissance, comprenant :

le convertisseur de puissance selon I'une quel-
conque des revendications 1a 7 ;

un équipement de réseau électrique électrique-
ment connecté au convertisseur de puissance
et configuré pour sortir ou recevoir de I'énergie
électrique ; et

un dispositif de stockage d’énergie électrique-
ment connecté au convertisseur de puissance
et configuré pour sortir ou recevoir de I'énergie
électrique.

9. Systeme de conversion de puissance, comprenant

le convertisseur de puissance selon I'une quel-
conque des revendications 1a 7 ;

le dispositif de stockage d’énergie électrique-
ment connecté au convertisseur de puissance
et configuré pour sortir ou recevoir de I'énergie
électrique ; et

un équipement électrique électriquement con-
necté au convertisseur de puissance et configu-
ré pour recevoir de I'énergie électrique.

10. Procédé de conversion de puissance, comprenant :

recevoir, par un circuit de commande, une
deuxieme énergie électrique fournie au circuit
de commande d’un équipement de réseau élec-
trique (S502) par un deuxieme convertisseur ;
sortir, par le circuit de commande, un quatrieme
signal de commande, pour commander au cir-
cuit de conversion de puissance connecté entre
un dispositif de stockage d’énergie et I'équipe-
ment de réseau électrique de fonctionner aprés
avoir été mis sous tension ;

recevoir, parle circuit de conversion de puissan-
ce, le quatrieme signal de commande et effec-
tuer une conversion de puissance entre le dis-
positif de stockage d’énergie etI'équipement de
réseau électrique conformément au quatrieme
signal de commande (S504) ;

étant, par un premier convertisseur, dans un état
de fonctionnement aprés avoir pris de I'électri-
cité du circuit de conversion de puissance,
abaisser une tension correspondant a une éner-
gie électrique sortie du circuit de conversion de
puissance en une tension correspondant a une
neuvieme énergie électrique en réponse a un
cinquiéme signal de commande sorti du circuit
de commande, et alimenter en puissance le cir-
cuit de commande avec la neuvieme énergie
électrique ; et

sélectionner, par le circuit de commande, la
deuxieme énergie électrique ou la neuvieme
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énergie électrique comme [I'alimentation en
puissance du circuit de commande sur la base
d’un mode d’alimentation en puissance compé-
titif.

Procédé de conversion de puissance selon lareven-
dication 10, comprenant en outre :

abaisser, par un deuxieme convertisseur, une ten-
sion correspondant a une cinquiéme énergie élec-
trique entrée par I'équipement de réseau électrique
en une tension correspondant a la deuxieme énergie
électrique (S6002).

Procédé de conversion de puissance selon lareven-
dication 11, dans lequel le fait d’effectuer la conver-
sion de puissance entre le dispositif de stockage
d’énergie et 'équipement de réseau électrique con-
formément au quatrieme signal de commande
comprend : convertir la quatrieme énergie électrique
en une sixieme énergie électrique en réponse au
premier signal de commande, dans lequel la qua-
trieme énergie électrique est en courant continu, et
la sixieme énergie électrique est en courant alternatif
et configurée pour alimenter en puissance I'équipe-
ment de réseau électrique ou un équipement élec-
trique.

Procédé de conversion de puissance selon lareven-
dication 12, comprenant en outre :

envoyer, par le circuit de commande, le deuxié-
me signal de commande au deuxieme conver-
tisseur aprés avoir été mis sous tension avec la
premiére énergie électrique (S605) ;
optionnellement,

envoyer, par le circuitde commande, un troisié-
me signal de commande au deuxieme conver-
tisseur aprés avoir été mis sous tension avec la
premiére énergie électrique ou la septieme
énergie électrique (S607) ; et

arréter le fonctionnement du deuxiéme conver-
tisseur en réponse au troisieme signal de com-
mande (S608).

Procédé de conversion de puissance selon lareven-
dication 11, dans lequel le signal de commande com-
prend un quatrieme signal de commande, et

le fait d’effectuer une conversion de puissance entre
le dispositif de stockage d’énergie et I'équipement
de réseau électrique conformément au signal de
commande comprend : convertir la cinquiéme éner-
gie électrique en une huitieme énergie électrique en
réponse au quatriéme signal de commande, dans
lequella cinquiéme énergie électrique esten courant
alternatif, et la huitieme énergie électrique est en
courant continu et configurée pour alimenter en puis-
sance le dispositif de stockage d’énergie.

10

15

20

25

30

35

40

45

50

55

15

15. Procédé de conversion de puissance selon la reven-

dication 14, comprenant en outre :

envoyer, par le circuitde commande, un cinquié-
me signal de commande au premier convertis-
seur aprés avoir été mis sous tension avec la
deuxieme énergie électrique (S609) ; et
abaisser, par le premier convertisseur, une ten-
sion correspondant a la huitiéme énergie élec-
trique en une tension correspondant a une neu-
vieme énergie électrique en réponse au cinquie-
me signal de commande, et alimenter en puis-
sance le circuit de commande avec la neuvieme
énergie électrique (S610) ;

optionnellement,

envoyer, parle circuit de commande, un sixieme
signal de commande au premier convertisseur
apres avoir été mis sous tension avec la deuxie-
me énergie électrique ou la neuviéeme énergie
électrique (S611) ; et

arréter le fonctionnement du premier convertis-
seur en réponse au sixieme signal de comman-
de (S612).
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